Abstract. We report on the studies for temperature dependences of both longitudinal and transverse acoustic wave velocities in Sn 2 P 2 S 6 crystals. We show that the above temperature dependences, in particular those concerned with the slowest waves, should not impose notable temperature variation of their acoustooptic figure of merit.
Introduction
Tin thiohypodiphosphate crystals (Sn 2 P 2 S 6 ) are wide-gap semiconductors that possess a proper, second-order paraelectric-to-ferroelectric phase transition, with the change of point symmetry 2m m  at 337 K C T  [1] . These crystals are widely known as an excellent photorefractive and electrooptic material [2] [3] [4] [5] . In our recent works [6] [7] [8] [9] we have studied and analysed acoustic properties of Sn 2 P 2 S 6 crystals at the room temperature, thus demonstrating that the material has great potential for acoustooptic (AO) applications. The acoustooptic figure of merit (AOFM) of Sn 2 P 2 S 6 calculated on the basis of our experimental AO data can reach very high values 6.7 10 W a P   [8] . Hence, the crystals of Sn 2 P 2 S 6 reveal one of the highest AOFMs known for the AO materials that operate in the visible spectral range (see, e.g., the study of AOFM for Hg 2 Br 2 crystals [9] ). It is necessary to note that the AOFM value mentioned above has been obtained under the conditions of AO interaction taking place with the acoustic wave which does not represent the slowest one. Being more precise, we have dealt with the waves having the velocities 21 2100 m/s v  and 23 2610 m/s v  (here the first and second indices indicate respectively the directions of the wave vector q and the polarisation vector e of the acoustic wave) [8] .
Let us remind in this respect that the AOFM value is inversely proportional to the cube of acoustic wave velocity and so becomes extremely large with lowering velocity:
where n is the refractive index, ef p the effective elastooptic coefficient, and  the crystal density. We have shown in our recent work [10] that it is the transverse wave with the velocity 1550 120 m/s  which is the slowest for the Sn 2 P 2 S 6 crystals at the room temperature. One can easily estimate that, in case of AO interaction with this wave, the AOFM can increase four times, when compared with the value obtained in the work [8] , if only the effective elastooptic coefficient remained approximately the same. On the other hand, reduction of the acoustic wave velocities occurring with approaching the phase transition temperature T C , as revealed for some of the longitudinal waves propagating in Sn 2 P 2 S 6 [11] , could lead to further increase in the AOFM. As far as we know, temperature dependences of the transverse acoustic wave velocities for Sn 2 P 2 S 6 have not yet been studied at all. That is why the aim of the present work is to study experimentally the temperature behaviour of all of the principal acoustic wave velocities in the Sn 2 P 2 S 6 crystals in the vicinity of the Curie temperature. Here the subject of a primary importance is the parameters of those transverse waves which are responsible for the highly efficient AO interaction, i.e. the velocities v 21 and v 23 .
Experimental procedures
Sn 2 P 2 S 6 crystals were grown with a vapour-transport technique at the Uzhgorod National University (Ukraine). Orientation of samples with respect to the crystallographic axes was carried out using an X-ray diffraction technique. 
Results and discussion
The temperature dependences of the velocities for longitudinal acoustic waves measured by us are shown in Fig. 1 . As seen from Fig. 1a , the dependence obtained for the longitudinal wave propagating along the crystallographic axis [001] manifests a weak anomaly in the region of ferroelectric phase transition. At the same time, the velocity of the longitudinal wave propagating along the [010] axis weakly decreases when approaching the Curie temperature from below, then rapidly falls down from 2880 to 2200 m/s just at the Curie temperature, and after that increases up to 3100 m/s in the paraelectric phase (see Fig. 1a ). In our recent studies [13, 14] , we have shown that such a temperature behaviour of the acoustic wave velocities in Sn 2 P 2 S 6 is caused by a closeness of those crystals to the tricritical point on their Nonetheless, the velocities of the longitudinal waves show some anomalies at the Curie temperature and a corresponding increase in the AOFM can indeed occur. However, the mentioned velocities are higher than those peculiar of the transverse waves, and so the relevant AOFMs will be much lower than the values measured in the work [8] .
Conclusion
In the present work we have studied the temperature dependences of the velocities of both longitudinal and transverse acoustic waves propagating in the Sn 2 P 2 S 6 crystals. It has been shown that the temperature dependences of the acoustic velocities, in particular those of the slowest waves, should not give rise to notable temperature variations of the AOFM values. The velocities v 21 and v 23 do not essentially change at T C , too. Hence, the AOFMs characteristic of AO interaction with these waves should also be almost independent of temperature.
It is also known that the elastooptic coefficients in the ferroelectric materials of such a type as studied here are usually almost temperature-independent in the region of the phase transition. As a matter of fact, only temperature dependences of the refractive indices in Sn 2 P 2 S 6 can be a reason of some temperature variations in the AOFM.
